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Tfe, LX7HAI.AHFAK Akhbboii^g, a Com- 
pany organized under tbe Laws of Sweden^ 
of Sddra Hammarbyliainiijens Stockholm, 
20, Sweden, do liejeeb^r dedaie the nature 
of this invention and in what manner the 
eame is to be performed^ to b.e partionlarly 
described and ascertained in and by tHe 
f oUowiBg statement : — 

As ammnnitLon lor fire-arms of small 
calibre, such aa rifies and machine guns, 
projectiles htted with outer casiiigs are 
generally nsed. It has been possible to 
make these projectiles armoui^brealdng by 
the insertion in the outer coating of a core 
of hard material consisting, for example, 
of some speciBl kind of hardened steely or 
some hard alloy, as tungsten caxbidoj,, 
sintered together with cobalt aa a binder. 
According to designs suggested long ago, 
20 the aimonr-breaking core is then adapted, 
with regard to shape (md dimensions, to 
fill up, along the greater part of itslength, 
tlie outer casing. Its centric position in 
tbe outer casing is mainly ensured by tiie. 
25 tignt fi.ttibag jof its surface, particularly of 
its cylindrical section, to the inside surface 
of the outer casing. It is apparent that 
the manufacture of such .projectiles re* 
quires an extreme precision with regard to 
30 the outer casing as well as to the core, a 
precision very dificult to maintain, par^ 
ticularly in tiie case of cores the definite 
.shaping of which is the result of a casting 
or sintering process. In order, to minimize 
3B the excessive wear of the barrel caused by 
fluch hardcored projectiles it has further, 
been found necessary to give the outer cas- 
ing ample wall thickness, and usually also 
to make it of a heayy material, rendering 
40 its weight considerable. Another method 
also used is to make the core diameter 
slightly less tiiian the inside diameter of 
the outer casing, and to fill^ out tiie space 
between the core and the casing with a soft 
metal, usually by slipping a leadwi 
envelope over the core before the latter is 
inserted in the outer casing- ^ As it is 
technically difficult to give this envelope 
a'thin wall and at the same time make it 
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fit exactly tha core as well as the outer 
casing, a comparatively chick-waUed 
envelope is commonly used. Its consider- 
able weight makes the weight relation 
small between the armour-breaking part of 
the projectile and the rest of i.ts mass, a 5^ 
weignt relation disf avourable to the 
armour-breaking properties of the projec- 
tile. 

According to further designs it is known 
to let a casing surround the core in such gg 
a way that the casing is spaced away from 
l^e core which ozdy contacts one end of the 
casing, the other end being bent inwardly 
to engage the core. Even this construction 
requires extreme precision with regard to Q5 
dimensions of the assembled parts of the 
projectile. This invention consists of a 
new arrangement for the supporting of a 
core in a casing spaced away from the core. 

The projecUle according to the inven^ 70 
tion consists of a core surrounded by a 
pointed outer casing, and is characterized 
by the fact Idiat the core is rested in front 
direcldy against the inside surface of tne 
pdnted part of the casing and behind is 76 
rested against a body inserted in the cafr* 
ing, the core lying freely in- the easing 
betw^n these end eupporte over the major 
part of the core. In particular the inven- - 
tion is intended to be applied to projectiles 80 
with armour-breaking cores, but it is not 
limited to such designs. 

The disadvantage already referred to as 
inherent in armour-brealang projectiles 
with a thick-walled outer casing, or with a 85 
lead<en envelope, consisting in a disf avouiv 
able distribution of weight, inasmuch as 
ihe armour-breaking core has too small a 
share in the total weight of the proiecidle, 
has been eliminated in the projectile now gQ 
suggested partly by admitting €ke use of a 
light and thin-walled outer casing, and 
parUy by the pqssibilily afforded to dis- 
pense entirdh^ with the heavy leaden 
envelope.' "With the new projectQo it is 95 
therefore, possible to concentrate most of 
its weight, to the armour-breaking core. 
ThB projectile now suggested also makes 
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it possible to give the outer casmg a 
design tliat will miniTnige the aii resist- 
ance "without interf earing with the design 
of the core. Thus the design of the core 
5 can be elaborated mainly in consideration 
only of TnaYiTrmm piercing efficiency, 
while a shape suitable for precision mount- 
ing is at the same time chosen. Theogival 
form given the front part of tiie outer cas- 

10 ing is utilized direcfly, according to ihe 
iuYention, for ihe exact centreing; of the 
front end of the core in the out«5r casing, 
an adyantage of particular value where 
projectiles are concerned whidi have been 

16 manufactured by casting or sintering, be- 
cause only their front and poiBubly reas* 
parts need be finished with gzeatar ]lre- 
eision. 

The projectile now suggested also pre- 
aents solutions to many manufacturing 
problems mentioned above^ Thus the ex- 
clusion, of the leaden envelope implies, the 
saving of a .material difficult to procure 
and for which a subs&tute could not easily 
25 1'^ found*. Other adyantages will he 
accounted for in connection with the 
descriptiDn of some different desi^s shown 
in Pigurea 1 — 4 of the accompanying 
drawing. 

iO Pigure 1 shows a projectile the. outer 
casing of .which surroundaa eoi8.2 seating 
with xts pointed end against the inside3ur-* 
face of the outer caBin^r*. along the circum- 
f erenoe 3 marked by a dotted, linc^ and 

86 being held in its rear part 1»7 a. cireumfep< 
enldsil constxiction 4 of ilie outec casing. 
This constriction or impression, if con> 
yeniently placed and designed, can also be 
utilized for the fixation of the projectile 

40 in the oartddge-case. The projectile fur. 
ther comprises a supporting, body 6: made 
of a soft material and hereinafter termed 
" shoe The object of this^ahoe ia. two- 
fold : to fix the position of tiia corein tha 

45 outer casing, and to take .up puch vari&- 
tions in the core length as axe met jin the 
practical manufacture of cores, especially 
if casting ^ or sijitenng proeeases are 
applied. Since the core .should make'np 

50 the greater part of the weight'of the pro- 
jectile, a verjr light materisd is* preferable 
for the shoe, in which case. also the centxia. ' 
of gravi^ of the projectile iB moved for- 
ward and, as a result, the nieroing powcir 

55 of the projectQe, particularly fox ooliq[Ue 
' angles of impact is improved. 

It ia desirable, especially where jftutcH 
matic machinery is used, to'exert a cdm- 
paratively high presaure in mountinir ihe - 

60 core and the anoe, and if projectiles 
according to Eig. 1 are concerned it easily 
ha;^ns that the outer casing, particularly 
if it is thin, is deformed in the region 
where th& pointed part of flie core presses 

65 against the outer casing, the contact sur- 


face being small. For iihis reason it is 
advisable to demgn the pointed part of the 
core with a conical slopmg 6, as shown in 
Figures 2^1 3 and 4, so as to enlarge the 
contact surface between the pointed part 70 
of the core and the outer casing. This 
design of the point with a conical surface 
of supjport presents the additional adyant- 
age of enaoling the core to centre , itself 
almost perfectly when being inserted in 75 
the outer casing, an adyantage particu- 
larly important ^ where the mounting 
method used implies the subsequent insert 
•tion of the dioe. . 

In HxB design shown in Fig. 3, the shoe 80 
5-ia shaped with a recesa 7 the e^^ of 
which 8arT0imd& the rear part cf the core« 
In ^ conaideration ol posaible diameter 
yaxiationa occurring in the manufacture of 
cores, thia recess can be made slighily 35 
conical. -The rear.part of the core ia then 
centred very exactly in ihe outer casing. 

However, if cores of ao great a diameter 
are Tiaed aa. to- practically fill up the outer 
caaing, the: 'centration . can nardly be go 
effected in.this manner. The part of the 
shoe surrounding the rear part of .the core 
would then have to be very thin and at the 
same time. oonaiat.of a very soft material, 
requirements presenting t^nical difBcul- 95 
ties. In .this case it is expedient, as in« 
dicated in Fi^. 3, to provide the rear part 
of the core with a tapering termination 8 
which can .be utiliz^ in centreing the 

jx-e, the shoe being shaped with a coi^ iqq 
responding concavity. In order to 
facilitate the .mounting .of the parts .it is 
adyisable to provide the shoe with a 
similar concavity in its opposite end, too. 
Tnis will make it possible to fit any of the 105 
two ends to the.core, a possibility facilitat- 
ing the manufacture, particularly where 
it is automatio. Suoh a rear concavity 
further fadliiates the constriction of the 
back part of the outer casing, an operation 110 
usuaily performed before the back edge of 
the outfv casing is folded. 
. In the ezamplea described above the 
shoes JtavB been made up of solid bodies, 
raef exably of a soft material. As is visible 116 
bom the projectile according to Kg, 4, 
however, the dine can also be made h^ow| 
in the shape of a tube or a sleeve, for in- 
atance.^ If the walls are made trdn, the 
ahoe will obtain sufficient elasticity to en- 120 
flure a small wear of the fire-arm^ even if 
a: comparaGveljr hard material . is used. 
The use of a hard material for Hie shoe 
makes it i>os&ible, besides, to improve the 
centreing of the rear part of the core, 126 
which can conveniently be shaped as a 
cone iruatrum 10 as Bhown in the Figure. 
The cavity can be utilized for a trace 
charge in which case the deeve, if a sleeve 
is used for the shoe, is provided with a 130 
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rear opening 11, Ab is visible from the 
designs shown in Figures 3 and i, the posi- 
tions o£ the cores are fixed by means of 
two opposite cones 6 and 6^ 6 and 10, 
5 respectively. This syst^ offers an ad- 
vantage not mentioned Defore, particolacrly 
in the case ol cores produced ay sintering. 
In this production it is difictdt to main- 
tain a constant diameter of the cores, nn- 

10 less resorting to expensive worUng 
methods. In consid.6ration of the diverg* 
ence of the projectiles it is desirable to 
maintain the weight of the cores constant, 
involving a variation of the length of the 
15 core in tke relation of inverse proi)ortion. 
ality to the squared diamete^ The fixing 
of the cores, according to the invention, 
in the outer easing by means of two conical 
guiding appliances will brinjg the centres 

20. of gravity into approximately the 
identical position in the cores, provided 
that the cone angles have been correctly 
adapted to the actual variations in leng&s 
and diameters. A thin and long core will 

25 evidently slide further into the outer' coat- 
ing than a short and thick one. Similarly, 
the rear edge of the shoe will always have 
the same distance &om the pointecf end of 
the outer casing, a feature facilitating the 

30 mounting. It is also possible to use 
designs with a core provided at its rear end 
with a central concavity of conical, 
spherical or similar shape, ^e shoe being 
then designed with a projection adapted to 

86 enter this concavity. The designs shown 
in Figures 8 and 4 are superior^ however, 
inasmuch as here the shoe is guided along 
a considerable length by the avAer^ casing. 
This is important for a reliable guiding of 

40 the rear end.of the core in the outer casing, 
but above all it is valuable for the guiding 
of the projectile in the barrel. The func- 
tion of the shoe as a support for the outer 
casinfi^ when engaged by the rifling of the 

45 barred, is of great importance, especially 
if the outer casing is thin-walled. The 
efficiency of this support from the shoe to 
the outer casing will of course increaee 
with the length of the shoe, but it is addi- 

50 tionally increased by the designs of the 
core and the shoe shown in Figures 3 and 
4. Owing to the rear conical form of the 
core, the front edge of tiie shoe is pressed 
out against the outer casing when me pre- 

55 jectile is being mounted, and the outer 
casing is thus very efficiently supported at 
this place. 

As stated already^in this description, it 
is an advantage to use a light material for 

60 the shoe. It the shoe is made extra Hght, 
due attention being given to ^ke choice of 
material as well as to the design, ii- is 
possible where a core of an hard metal 
alloy or another heavy material is usedj to 

65 eSect a considerable displacement of the 


centre of gravity in the forward directioiu 
In ^jectiies according to Jf^igures 3 and 
4> for example, where tne core can be made 
exceptionaiiy short and thick, the centre 
of grayity of the projectile can even be 70 
placed in front of tne geometrical centre, 
no matter if the projectile is adapted ex- 
ternally to the advanced streamline shape 
nowadays commonly used for high veloci- 
ties. Ajb materisd for the shoe, aluminium 76 
may be recommended, because in its pure 
state tiiis material is also very soft and 
plastic If ttie shoe is made hollow, as 
indicated in connection with Fig. 4, a 
cheaper material can also be used, such as 80 
iron or other metals of comparativeiy great 
hardness. If the core consists of a material 
of very Mgh spedfio gravity, a leaden shoe 
can be us^ without detriment to the good 
properties of the projectile. 85 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is: — 90 

1. Projectile, especially for fire-arms of 
small calibre, with a core surrounded by 
a pointed outer casing, characterized by 
ilxe fact that the core is rested in front 
directly against the inside surface of the 95 
IK)inted part of the casing and behind is 
rested against a body inserted in the cas- 
ing, the core 'lying freely in the casing 
between these end supports over the major 
part of the core. ^ ^ 100 

2. Projectile according to claim 1, char- 
acterized by the fact that tlie f ormird end 
of the core is designed with a conical slop- 
ing with which the core rests against the 
inside surface of the casing point. 105 

3. Projectile according to claim 1 or Z, 
charactenzed by the fact that the inserted 
supporting body serves as a centreing 
meuum for the rear part of the core. 

4. Projectile according to claim 1, 2 or HQ 
3, characterized by the fact that the rear 
part of the casing is provided with a cir- 
cumferential constriction or impression 

for the centreing of rear part of the core in 
the casing. 115 

5. Projectile according to any of the 
preceding claims, characterized by the 
fact that tiiie inserted supporting body is 
designed as a tube or sleeve surrounding 
completely or partially the rear part of the 120 
core. 

6. Projectile according to claim 6, ohar- 
acterized by the fact that the rear psot of 
the core is provided with a convenienily 
coiucal projection or end surface to which 126 
the supporting body is fitted. 

7. Projectile according to any of the 
preceding claims, characterized by the fact 
that the inserted supporting body consists 

of a light and soft material. ISO 


692,538 


- 8. Piojectile according to claim 7, chaar* 
acteiized by ihe fact ihat fke inserted 8up> 
portmg body oonsiBtB of altuninixim. 


Dated ihis 20tK day of April, 1945. 
LTJMALAMPAN AKTIEBOLAG, 

By : H. W. Denton Ingham, 
Bank Ohambers, 329, High Holbom, 
London, W.O.l,. 
Agent for the Applicants. 
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